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(54) Electrical fuse 



(57) A time delay electrical fuse has a 
fuse element comprising a conductive 
wire 5, a spiral spring 7 and a fusible 
solder connection 6 connecting the 
wire and spring In series. The fuse 
element is mounted between two 
conductive posts 3, 4 with the spring 
under tension. Surrounding the wire 



adjacent the fusible connection 6 is a 
resistor 8 which is connected in series 
with the fuse element via the post 3. 
In addition to its current limiting 
function, the resistor also serves as a 
heat source for heating the fusible 
connection and assisting fusing of the 
latter upon sustained overioad 
currents, whilst improving the fuse's 
ability to withstand surge and 
transient currents. 
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SPECIFICATION 
Electrical fuse 

The present invention relates to electrical fuses 
and, more particularly, to time lag or time delay 
5 fuses. 

It IS known to manufacture miniature time 
delay cartridge fuses using spring-type or spirally 
wound fuse elements. With either type of fuse 
element it is possible to achieve sufficiently long 

1 0 operating periods at ten times rated current to 
withstand switching surges and transients which 
occur in many drcuits. However, when very high 
energy electrical pulses occur, both these known 
constructions will operate unless the circuit is 

1 5 "overfused". An "overfused" circuit is one which 
incorporates a fuse having a rating very much 
higher than the rating of the circuit to be 
protected- 

An object of the present invention is to mitigate 
20 the need to "overfuse". To this end, the invention 
consists in a time delay electrical fuse in which a 
fuse element and a resistor or other electrical 
circuit component are connected in series and the 
electrical drcuit component serves as a heat 
25 source arranged to heatthe fuse element 

When the heat source Is a resistor, the latter 
also provides the fuse with a current limiting 
funciton. The resistor, which may comprise a 
resistance wire, such as, a coppemickel or nickel- 
30 chromium wire, spirally wound in a multiplicity of 
turns about an insulating core, typically, a ^lass 
fiber core, may be arranged in one or more tums 
about the fuse element Alternatively, the resistor 
may comprise a resistance wire wound upon a 
35 support member which may, in turn, enclose the 
entire fuse element Instead of a resistor, any other 
electrical circuit component which produces heat 
may be used and be so disposed as to heat and 
assist in the operation of the fuse element Such 
40 other component may comprise a semi- 
conducting device, for example, a diode, diac 
thyristor, transistor or metal oxide varistor. 

The resistor or other electrical circuit 
component is arranged so that convected, 
45 radiated and/or conducted heat from the circuit 
component assists in the operation of the fuse 
element This results in a minimum fusing current 
lower than that which would otherwise be 
obtained from the fuse element alone. When very 
50 high surge or transient overloads occur, the fuse 
element behaves in exactly the same manner as 
would a similar fuse element without the series- 
connected resistor or other circuit component 
because the operation is so fast that there is 
55 insufficient time for the circuit component to 
respond. In order to achieve such an overload, 
however, sufficient voltage must exist to over-ride 
the current limiting effect of any resistance. 
The fuse element may comprise a spring 
60-. member secured in a stressed position by a fusible 
link or connection. Alternatively, it may comprise a 
thin fuse wire spirally wound in a multiplicity of 
tums about an insulating core. The end sections of 
the fuse wire winding may be shorted out to leave 
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65 only a minimum of active, fusible turns at its 
centre or a similariy wound fuse element may 
fums.^" ^"^^^"^'^ ^'""^ ^^^^ central active 

Conveniently, the fuse is mounted in an 
insulating flame retardant box with contact pins 
projecting from the box for connecting the fuse to 
a printed circuit board. The fuse may. alternatively 
be mounted within a cylindrical housing suited to ' 
mounting In fuse clips or holders or may be 
mounted in any manner enabling it to conform 
with known external fuse parameters. 

In order that the present invention may be more 
readily understood, various embodiments thereof 
will now be described by way of example, and 
with reference to the accompanying drawings In 
which; — 

Figure 1 is a part-sectional side view of one 
embodiment of a time delay fuse constrticted in 
accordance with the present invention, 

Rgure 2 is a view from above of the fuse of 
Figure 1 , 

Figure 3 is a side view of another embodiment 
Figure 4 is a view from above of the 
embodiment of Rgure 3, 

Figure 5 is a side view of a still further 
embodiment and 

Figure 6 is a view from above of the 
embodiment of Rgure 5. 

Referring to the drawings. Figures 1 and 2 
95 illustrate an electrical fuse including an insulating 
flame retardant housing or box 1 having contact 
pins 2, 2' for mounting the fuse on a printed circuit 
board* The pins are secured to an insulating base 
board 1 0 clipped inside the bottom of the housing 
1 00 and project through the housing bottom. Mounted 
on the base board within the housing are two 
conductive poses 3,4 having a fuse element 
secured between the posts. The fuse element 
comprises a conductive wire 5 having one end 
secured to the post 3 and its opposite end 
soldered at 6 to one end of a spiral spring 7 having 
its opposite end secured to the post 4, In this 
embodiment the solder 6 provides the fusible link 
or connection which melts when an overload 
current flows through the fuse element The spring 
7 is held under tension by the wire 5 so that 
melting of the solder connection 6 is followed by 
rapid separation between the wire and spring to 
make a clean break in the circuit thereby avoiding 
arcing. 

Surrounding the wire 5 in a number of tums 
adjacent the solder connection 6 is a current 
limiting resistor 8. The latter may typically 
comprise a resistance wire, for example, a copper- 
1 20 nickel or nickel-chromium wire, spirally wound in a 
multiplicity of tums about an insulating core, 
which may be of glass-fibre. One end of the 
resistance wire is connected to a conductive layer 
9 photo-etched onto the insulating base board 10. 
this conductive layer providing an electrical 
connection between the pin 2 and the resistor 
The other end of the resistance wire is connected 
to the post 3 by a photo-etched conductive layer 
1 1 and the post 4 is connected to the pin 2' by a 
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photo-etched conductive layer 12 
It wiH thus be seen that fL •' 

.connected fn senrs^^^S^ltsfr^ ^ 
. is formed by the w.fTs f^^fh?^ ^'^'"^"^ 

to heat t^^ZH^^'^^rZZ""''' " ^'^"S^" 
close to the fusible Tonnerto^ e?"^"' " 
10 radiated heat frnm»iL„ - ®'*^'^®cted and 

operation of iJsL?N;^°' '^'^'^ 

the fuse ^rlstoSe o?r-''°"- ^ ' 
'owerthan i"X^f:;"''""'".f"«fng cu^^^ 

the fusible connec^^n 6^^^ 1?'"''^ ^° ^ 
15 thefuseissu5ST;etT„h"°'*"^^^''^«" 
transient overioarth-^^J^^ ^"'^^ °'' 
behaves in eSf^^^J^^f '^,«'""««'on 6 

overtoads. sS"^2^r«' ^ «=Weve such 
the current, SS^^^^^^^^ 

2S .•n5-S4rc;lrn^^^^^^^ 

post 4 and is *° ^ conductive 

50 fusible connectiortXjrs^S^^^^^ 

3.4 are providJS bJ'^:*" T f °' ^ ^""^ ^'^^ POsts 
55 board 1 0 in th'e Sse housing^'^^' ^ 

can be^^^TJ^^Z''"^.''^ modifications 
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etrn^i;?r4%t2:e^r^"^ 

wound fu^e wS havTrv""^"^'"^ ^ ^"^"V 
out to leave oZa ^^ ^"^ 

CUIMS 

eleLnt^Tdati^ti,'''",*^^ 
«=omponent connS 1 

75 circuitcon,ponen^t"ira'A!"?*^^'^«^'^-' 
a-nged to heat the fulS^' t * """^ 

85 4 A fi,Qo^o . from the support. 

the'eti^^^^Sra^eS"'-^-^^^ 

cla-mj M wf^^ch tTsi" r^""^ of theVeceding 
90 spring memEsrc!™w! ^'"^"'''°"'P^'ses a 

^nd a condCc^vr^vr ^"""9 member 

95 fusible CoZnTe:C"Z"^ '^"^^ "^^ 
tension. ^""^''^'•'".and mounted under 

f"se%tS:rnt" tSs "a ^'"'^ 
secured in a streSnLw " '^""9 

10. A fuse as claimed in any one of th!. 

preceding claims, in which Z fuseli. . . 
resistor are disDoseri in =. ■ . ^ element and 

cfrawtngs. accompanying 
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12. A time delay electrical fuse constructed 
substantially as hereinbefore described with 
reference to Figures 3 and 4 of the accompanying 



1 3. A time delay electricaf fuse constructed 
substantially as hereinbefore described with 
reference to Figures 5 and 6 of the accompanying 



Printed for Her Majesty's Stationery Office by the Courts P ] 



04/02/2004, EAST version: I.4.1 



